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(54) NONAQUEOUS SECONDARY BATTERY AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous secondary 
battery which is excellent in productivity and has high capacity and 
has the long cycle service life by treating a carbon dioxide having the 
specific concentration with gas having a specific dew point until a 
negative electrode with which metal mainly composed of lithium is 
electrically contacted contacts with electrolyte. 
SOLUTION: In a manufacturing method of a nonaqueous secondary 
battery, a negative electrode material in a negative electrode is 
electrically contacted with metal mainly composed of lithium, and a 
lithium ion is electrochemically inserted into the negative electrode 
material in a battery. In this case, the nonaqueous secondary battery 
at least once experiences a gaseous atmosphere falling within a range 
which the concentration of a carbon dioxide is 1 5 to 100 volume % 
and a dew point is (-)IO to (-)80°G until metal mainly composed of 
lithium or a negative electrode with which the metal is electrically 
contacted contacts with electrolyte 6. Therefore, the nonaqueous 
secondary battery which has high discharge operating voltage and has 
large discharge capacity and is excellent shelf like in high temperature 
and is excellent in a high electric current aptitude, can be stably 
obtained. 
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m2m7tm. mswjtm. ^^uyyTm^^^Miiti 
h2m&.±cD7€m^mL. hito. 2a±. 2\ik-Ycr>m. 
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SnMS , d Ot (4) 
(S^itti, MS {i:A 1 , B, P. GeCO'J^^-^Kthim 

t:. nmmmmmimTtm. m2m7tm. msmit 

lil±, 2OT<7)SA. d{iO. 0 1f.±, 1 OT^OSScT. 
0. 2<c + d<2, t«illil±6l.:JlT«icSr:^^„ ) 

[0024] :^^m<^i¥^Mm^m^mii. m^m. m 

LTfi. mM^MMh LxmM,m.mi^'5''CVX±.2 0 0°C 
OTT-fe ^ i i: 5&i*f i L < . 3&^oMfi!tiaS i: LT J± 5 0 
0 °C1-:JI± 1 5 0 0 -CVXfCh ; i: *W * t < . 

j^B#pa t LTti 1 mmii. 10 0 WfraiiiT-cife -s. ^ 1 35^" 

( "ca^K ) o 8 0 % J \,zmt h a r-tovss±#i7)^±^5i 

u^z^yiyy^- mm^mm.! 9 87) 2 i7Miati£i^g 

u n:^ ■ Hammei — Anvi IS - s 1 ap^-;^ 

xm ■ y'^X-7xy°u—m ■ MC-^M^^'A ■ m 
e 1 t d r a g&^ci;-c7)®:t-<^&SrfflV^^ ^th T't 
t.fz=~3.~ij=yX)\yYy'-/9 (3tL»199 1) 1 

[0 0 2 5] MJS;^x#lilM{i*f * L< {i»ir^**^' 

5 \m%\:):^(7^mm%xh d . $ t;*? i l < <i:^^i§tt 

;i?x#SIMT-*l.„ ^A^'&Lijx.hLx\tmumm. T 

[0026] immxii^^fLh\t^m(^^m^'^^A X 

{4 0 . 1-60// m;{)51ff S L V Bf Sc7)^T-9--f Xfc-T 
-1. t:{4 , ^ < *n^> tLfc«j^?3«^3i-Mffil3&*fflV ^ i^fx-h . M 

?LI$. ;t^-;i^S;i^, ^vY^jv^ mm-^-~JV^ 

%m.^^-)v^)v. m.mjf^-}v^)v. mmmtMiys. 



t^x'^ h . ^-mm^. MAt t t<zm\^^ z t 
[0027] ^^mmioMmmAcom^ixfizifi-ttK 

^tl^ tl6i> cr,X'l±^^\ S n A 1 0 . 4 



^0, 5 


K 


0, 1 65 


. S n A 1 


0. 4 


B 0 , 5 Po.5 


Nao 


, 2 O3. 7 


. S n A 1 


B 3 


Po 


.5 0 


3. 4 - 


S n A 1 


0.4 5 


Po.5 ^ ^ 


0. 1 


O3. 65 - S n 


Alo 


,4 Bq. 5 


Po.5 K-o, 


1 G ^ 0. 05 


O3 


.85. SnAl 


0 . 4 B 


0,5 P 0 . 5 


Kn.i 


= 0. 1 


, 0 2 


O3.83. Sn 



Alo. 4 Bo. 4 P0.4 03^2^ SnAlo.3 B0.5 P 
0.2 O2.7 . SnAlo.3 Bo. 5 P0.2 02,7 ^ SnA 

1 0. 4 Bq 5 Po,3 B ao, S 0, 08 26 ^ SnAl 
0.4 B0.4 P0.4 Bao. 0803.28^ SnAlo,4 Bq^s 
Po.5 03^5. SnAlo.4 Bo. 5 P0.5 Mgo.i03.7 

[0028] SnAlo.5 B0.4 P0.5 Mgo,i Fo,2 
03^65. SnBo.5 Po.5 Lio.iMgo.i Po. 2 O 
3.05- Po.5 K^o.i MSo.i pQ. 2 03,05^ 

SnBo.5 Po,5 Ko,o5Mgo.05Fo.i O3.03. SnB 
0.5 Po.5 ^0.05^^^0.1 P0.2 03.03-^ SnAlo^4 
Bo. 5 Po.5 Cso.i Mgo.i F0.2 03^65. SnBo. 
5 Po,5 ^ s 0, 05 pQ. 1 O3 03- SnBo. 5 P 

0.5 Mgo.i Po.i O3.05. SnBo. 5 Po.5 Mgo.i 

P0.2 - SnBo. 5 Po.5 ^§0.1 Po. 06^3. 07- 

SnBo, 5 Po.5 Mgo.i P0.14O3.03- SnPBa 
0.08 03.53, SnPKo.i O355, SnPKo^o5Mg 
0.05O3.58- SnPCso.i O3.55, SnPBao.o8P 
0.O8O3.54. SnPKo.i Mgo.i F0.2 03,55. Sn 
PKo.o5Mgo.o5po.i 03^53. SnPCso^i Mg 
0.1 P0.2 03^55. SnPCso.o5Mgo.o5po.i O 



3. 53 - 



[0029] Sni 


.1 Alo. 


4 B 0, 2 


P0.6 Bao.08 


F 


0. 08 O3. 54 , S Hi 


.1 Alo. 


4 B 0. 2 


P 0 . 6 P i 0 . 1 


K 


0.1 B ao. 1 pQ. 1 


O3.65. 


S 1 


A 1 0 . 4 B 0 . 4 


P 


0, 4 B ao. 08 O3. 34 




L Alo. 4 


PCS0.05O 





4.23s Sni.i Alo. 4 PK0.05O4.23s S ni. 2 Al 
0.5 B0.3 P0.4 Oso.2 O3.5 , Sni,2 A 1 0 4 B 
0.2 P0.6 Bao^osOs.es- Sn^ 2 A 1 0. 4 B0.2 P 
0.6 B ao. 08 Fo. 08 O3. 64 , Sni,2 Alo. 4 Bo. 2 P 
0.6 M go, 04 B ao. 04 O3, 68 - S ni. 2 A 1 0. 4 B0.3 
Po.5 Bao,o8 03.58 . Sni.3 Alo, 3 Bo. 3 Po,4 
Nao. 2 O3. 3 , Sni.3 AI0.2B0.4 P0.4 Oa 
0.2 O3.4 . Sni.3 AI0.4 Bo. 4 P0.4 Bao.2 O 
3.6 . Sni.4 Alo. 4 PKo,2 04,6 - Sni.4 Al 
0.2 Bao.i PKq 2 O4 45, S ni 4 A 1 0, 2 Ba 
0.2 PI^o.2 04,6 . Sni,4 AI0.4 Bao.2 PK 
o.2Bao,i Fq. 2 04.9 . Sni,4 A 1 0. 4 PK.0,3 
04,65. Sni,5 Alo, 2 PI<^o.2 O4.4 . Sni.5 A 
1 0. 4 PI^o.i 04.55^ Sn^ 5 Alo. 4 POsq.osO 
4.63. Sni.5 Alo. 4 PCso.obMgo.i Fo. 2 O 
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4. 63 

[0030] SnSio.5 Alo.i Bq. 2 Pq.i Ca 
0.4 O3 1 , SnSiQ 4 A 1 Q 2 Bq 4 O2.7 s Sn 
Sio.5 AI0.2 Bo.i Po.i Mgo.i O2.8 . SnS 
io*6Alo.2 Bo,2 ^2.8 - SnSio 5 A 1 q 3 B 

0,4 Po,2 03^55, SnSlQ^S A1q,3 Bn,4 Pn,5 
O4,30s S n S i Q g A 1 Q 1 Bq 1 Pq.s O3 25^ S 
11 S i 0 6 A 1 0. 1 Bq^i Pq^i Bao,2 O2.950 Sn 
S i 0. 6 Alo,i Bo, 1 Pq, 1 Cao.2 02.95. SnS 
in. 6 Aln.4 Bn,2 Oc,^^ ^ SnSi^^g A 

lo.i Bo. 3 Po.i SnSio.6 AI0.2 Mg 

0.2 O2, 7 . SnSio.6 A 1 Q, 2 ^^'0,2 ^2,7 . S 
II S i 0, 6 A 1 Q 2 P0.2 ^ S n S i Q g Bq 2 P 
0.2 O3 - SnSio.8 A 1 0^ 2 O2.9 . S n S i 0^ 8 
A 1 0. 3 Bq. 2 P0.2 O3 85- S 11 S i 0* 8 Bq 2 O 
2,9 . SnSio,8 Bao^2 O2. 8 ^ SnSio^g M g 
0.2 02,8 X SnSio.8 Cao,2 O2.8 ^ SnSi 

0.8 P 0. 2 1 

[0 0 3 1 ] Sno^g Mno,3 60,4 Po^4 C a^. 1 R 
t>o.i O2.95S S no. 9 F e 3 Bo. 4 P0.4 ^^0.1 
1 O2.95. SnQ,8 Pt>o.2 0^0*1 Po*9 O 
3.35^ SnQ,3 Geo. 7 BaQ 1 Po,9 03,35^ Sn 
0.9 Mno.i Mgo.i P0.9 O3.35. Sno.2 Mno,8 
MSo.i P0.9 03^35. Sno.7 Pbo.3 Cao.i P 
0. 9 O3 ,35- S no, 2 ^^0,8 Bao.i P0.9 03,350 

[00 32] ^mmfS.^rixni^tifz'it-^mcoitm^ 
it. 'smiimt Lxim^^y^x-? ( i cp ) ^ytji- 
^^mm. mimtLx. mmm^cDfmcr>mmMi}^i^ 

nmmm^fz 0 5 o~7 oo^;u%mit m 

limit. jEmismmiz^^fi^mAm^m^it'mmizw 
A-th -^m^^mh h \ -^it^a^^^is^ t^mmmt^ 

mizmA'th^'&.tmt.\.\^. \mmnmt. g^si: 

[0033] :^mmconmumizit^m7€mi^t'^ti> 

a.W, Re. Os. I r. Pt. Au . Hg) M 

mx-htiitx\,^ij^. mz. m^mmmim'^mw^mA 



L < , u A ^ ^tsw^Mm{mifimzM± l 

[0034] *%BJTfflV^^,ixS*f ^ L\^W^mt L 
XitT i , V, Cr, Mn, Fe, Co, Ni, Cu, 

Nb, Mo, w^mifh^tif^X'^. nm^t^y^y. 

r^y. m^t^y^ji-h. wdm. ^dti~^y^j:t'^m^ 
xh V 2 aiiLhS: imLxm^^^^t ^^x^ i> . 

mit. mti£. u^^Mt-^m. mw^mit-^^^<^M-^ 
m^mm-h:ibi,zx^^m-h^tii''^x^^. 
Mb^it. mm^ft-^m. mmm^-^^^^yyitrnx-h 
'o. ym^tvi-^A. mmvi-^j^. mmvi-^j^. m. 

rymui-^j^. mmui-^j^. mmui-^j^. mmv 

M.. mVJ^'JJ^. UiVJ^'^M,. M^bU^'^A. 

[003 5] m^-^mit-^mt. im^-emcom^-^m 
mit^mt Lxit. nrn^e- 24339 y^^^fg^^ia 

y. ^mi\L-^y. ^mit-^y. mm-^y. -^y 

y. ^y7'x>KT>'^-'>A. ^'jrxVK'J^-^ 

A. ^^^jy^mmry'^—'^j^. m^t'^vyfyr-^i' 

ii-T-th-r—h. ^y-yx^ym.. i^yyxr-ymry 
^riT^A. ^yy^hMMry^^^^yM,. voj (d = 

2'-'2. 5) . VOd <r)Vi"yj-.-it^m. :^^^^-r=Jy 
mTy=t--^M,. Mn02 , Mn2 O3 . TKK^tV^;??^ 

y. sm-7y0y. mm-^y^^'y. m\m ( 2.3 
fi) . m=mim. ynm-im {2. sm) mmm {2. 
3\m) . ^xy^(2. 3{ffi) . ^juym.wo'y'^- 
'>A (2. 3«) , mm^{2. sm) . mmmry^ 

— '^A (2. sm) . CoO. C02 O3 . Co 

3 04 . LicoOs , KK^vNvi^h. i^m±mm=i^^ 

/Uh. 7J<S!-ftr^^^";^^. iclKa^N-;l^h. 5^:?^NVWh. 

m^t-'vir/i^^ Tmit-'yyjv-. mm--/^fi'. jsse 

mm- -y y)v. mk- 'r}v. mw- y)v . mm- -y 
^jim^^mxii2miiLt^mm~t^ ^ t ^^x-^ h „ 
[0036] ')^^Mt-^'m'^m^±m,it-^'m<^mi>z. 
-mz. c a2+(r)j; 3 iz-{ :i-ymm^im>sb:^'(t-^m. 

mtit. ^Bfi^;i^^">A, iMt,7:?/u>">A. 



(9) 



^^5flV9- 14 7835 



^t^^otc^^^mwrnmrnm] m^u. 05 , Li 

3 PO4 , H3 BO3. B2 O3 . Si02 ^h-) 
;P;^?y^M'f.7j->-*3j;W/i7'^«s i . Sn. Al, G 

a. Ge, Ce. In. Bi ts'd^^tsit-^m ((^Jx. 
'>j^Si-g>V^{±P2 O5 . B2 O3 , S i O2 i:M-^LT 

[0037] ^^m-cm^^i^K^m Lx^jEmmmm. 

0. N i75^i?>ia{m^ii'^=5r< i:t> ia^±#:. x=0. 
05—1. 2. y = l3b.|.V->{i2. z=l. 5~5 ) T 

WAa. ±iaMiii5'|.toaff#«. Jb.svMi. mmmmi 

3~1 5]!^7C* (AK Ga. In. Si, Ge. S 

n. Pb, Sb. Bi. P, B ) ^^•^-g■^T•t i V^, 

[0 0 38] ^wMrm^^hfi^^ ^^znt.L\^^) 

O2 . Li, Ni02 . Li, C03 Nil. 3 . L 

Ik COb Vi-b O2 . Li^ COfc Fei_5 . L 

1, Mnj O4 . Li, MnOj. Li, Mnj O3 . 
Li, Mrib Co2-b Oj. . Li, Mnt Ni 

2-b . Li, Mnb Va-b . Li, Mnb Fe 
i_b . Li, Co, Bi_, O2 (iiT-x = 0. 0 
2 — 2. 2. a=0. 1--0. 9. b = 0. 8 — 0. 9 
8. c=0. 85 — 0. 99. d = 0. 01—0. 1 
5. z = l. 5— 5) ^{(i^ff ^^Xl., 
[00 39] *:^HjTffll-^l.iEffivg5r^H{±. U-^^Aft 

ifi; < . ^Jx.{S"2 5 0 — 2 0 0 0°C>&Wt L< . #tC3 
5 0—1 5 0 0'C;&W4LV^<, ^t^LT{i2 5 0 — 

9 0 o'cx-wmthmifim-t L^^. mmmh Lx\t i 

-72 H^raA^'ff S L < . WiZtJt. t < 2 - 2 0 ff^rar- 

fz. mmki,z2 0 o°c-9 0 o°c-cr--;t^LT t J; 
#iam v>-rfL h s i i: *^T- ^ ^ , h . s> 

[0040] *^HJ^c7)iEffivg!fWO-^liict^L. 



-5 T i> ft V ■> , :$:5|HHT-fflt S iEffi^S!ri5MOT%S^-»f 
Xl±m('ZmM^tl'^^\'^f}\ 0. 1 — 5 0//m*W*t 
0. 5--3 0/ji.m(7)m^cr,^m-^9 5%m±X'hh 

ti\ BETg^-CO. 0 1 — 50m2 /gy&WSLV>o 4 
5tiE«gfe« 5 g ^^@7K 10 0ml l,zmi>^ Lfzm<:0± 

m^m<DpiitLxii7 2i^j.Tffiis-t l^k 

-^xn^tifziEmimmityH. mv^rmm.. T)v:f}^m 
ymm. ■^mmmi.zx m» htzmmm Lxhx^\ 
[0041 ] ^wnxm\^^tihm-^m<^^wmi'mh 

mAbmts:^i\L'^^^¥f-:>mimX'Wmth ^bifX% 

h . z. (7ymmmm\t . mmz t Tiv:f3 u mzi^mm-t 
<D^\^^^mm-\mti^is-tu\ muf. Pho^ . Pe 

2O3 . SnOa . I nj O3 . Z nQy^if'^tfzltZ 

tLt^com^m^zv-^-oh mm. m-imxim^ 

4t<. SiOj . SnOj . Fe2 O3 . ZnO. P 

bOj ^iftmizntL^-^. mmmm^tifz^mm-im 
(^ma. imm^mmhh^Mtn.mmv^rz>o. o. i 

[ 0 0 4 2 ] stc. lEmmm'^nm^ncommiim 

tfz. iEms^m^n.mMnt:mm^^fzi!bi,z7m 

[0043] mmm. mmm. 

^mm. -(^ymmL stimmL ^m^mm 

=T^^miMnx'hmmxi:>^\^^. mm. ^MMfti m 

^^y^-ivy'y-/^ . yr~^-xir=y^y^ ^ =yy 
rrV^y^y^. -^f — ^/t-y 9 >y . ^<7);if-d<>'y9 >y 

m.mmm. ■^mmmj:}icomwmmm,. m. --y 

9 ymfi u ^J^^^b'(7)mm'&^ ^ x^-^. m^t^^ y 

^ ifc^mm^-^mm-imfi ■?> v vyj^-u ytmi^ 

Lx^t-^h^Ltt^x^h. zfih<7^mmM\<^^j:t)^x\ 
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^(^mmtm^ztTt mnrnt i - 5 om.m.%mj 

fcJTIi 1-15 S4%j&i:|f tif S L V \ St; . 1 lil± 5 

J:t*{S. Miti*54. 1 0/l-l/l3&i»S t<, 5/ 
1-2/1 Ll-^o 

[0044] LX\i. ^TOI±Mfll& 

-Tnfl^y-^'xy^'— (EPDM) . X)V 

xy , 7 -/^n-i^st/M^-y x-f-i^ >-^^ K ^^(f § <r 

-50 m.m.%t)m SL<.#t2-3o a»%>ow s l 

[004 5] y ^ 5— ii, 1f)iScStii^cm^ffi(ciDV^-C. 

^ . Trm^mm tLx\i. ^<m\mm^ ^ y v y y ^ 
(x^ia»ai)!RHasj6 2¥JiS) (m/!c. '^^<m^-=.im 

^ yy.)VTt^ ymi- h U a , 5 U 7 ^ 
yy.ivit- ywr- b U a . ^ U /i-'O'-fe'yx/i^^^ ym. 

y^C^^M.^Xi'yA Y-^ N- 2-Xf-;lx^d{->-;t^t°U5/ 
X— x/l's ^ U :5j-^ i/'X^l^ y y yl^b"^ y^ D ;l/XX 

[0046] m^mmmh. uf-'^Ais (r-^yt u 



^•^j^fi^-^y) )i-b-i6imL-^ixx\-^h, mmh\^x 

^y^hy. ^m^^/l-. 1, 2-'J^h 

^i^j^^y^ T-b^b FoT'^y. 2 -yf-;l^-r h^b 
Yuyyy. iy:A^)VX)V-it^^iyV. 1, 3->^':^dfy 

T-bh-hU/t-, :2.Vu;<^y. x^;P^y^^7 

^ A , y yK F y XX T-;l. , F y y F =^ i?' >- . 
^ y 7 yf^^i*:. X;k7^ 9 > . 3 - ,X ^/k- 2 - 
yy>>Vy. rnbi^yTt^-d^'^— Ftj|##c, -rF^b 
Yuyyym^^. 1, B-rwN-y 

tf;F F y^r ^r'co^t^rn F y'lt*ti?t«* W-S i t ^^'T 

:Lixi^<Dmmi,z.mm-t^ y^'^Aig(7);^^^yi: lt 

{±. C 1 O4 - , BF4 - , PFe - . CF3 S 

O3 - . CF3 CO2 - , AsFe - , SbFg " , 
(CF3SO2 ) 2 N- . BioClio^-. (1, 2-'J 

;<F^i^x^y) 2 c 1 04 - , mmmm:f}fv^^ym. 

4:^y . A 1 C 1 4 - . C 1 - . B r- . I - . ^'nn 

TT^yyit-^mcoT—r^y. my ^—iv^^-^m.-^ :^y^^ 
wh^h i)-x^ . tzi±zjm}.±.imm-t 

h^b ifiX'% h . ^j:f^X-hmkf)~^^^---hmf/t.fz 

{i\ >^'x-f-;F;i?— F, i^'y f-;!^;^— 41'^— F , ^ 

fz. x^^yj>-;jf:t.-F, rc7b^y;>&-d<^— FS: 

^t-^^Zt^mtL\,\ ^fzJ:~i~Uy:^-7n^^-hcr> 
lilMZ, y'r!\z"Uy:^—t:^—h , 1, 
X ^ y . s/y ^;t^;*— .-K^-^— F $) I' ^{i>^'x^;k;&— 4^' 
^— FSrjaSiM-^L^mftlj^tL i CF3 SO3 . Li 

C 1 O4 . LiBFi fcj;t^"/S)l>V»{±L i PFg 

ti'mmmtmtL\'\ ztL^co^px. xf-^y;^?-.-}^'^. 

- F . >^x^;i^;<?-;j^-^.- F ^?Ft-^L/::«M?«cL i P 
Fe i3J:tX/sb'l.v->{iL i BF4 Sr#* lir/iimW^g^^W 

[0047] ^tL(^mmwm±. iEmmmm'^M.mMm 

^ » ^mflfScDiiJKJi, 1 y -y F/l-S-^c 0 0 . 

2-3 =^;umit tfz. mmm^imzmimmm 
i comim. ^^^-yy^m. mmmi&tfih o . l i 

3 Li I, Li5 NI2 , Lig N-Lil-Li 

OH, Lii Si04 , Li4 Si04 -Lil-Li 
OH, X L ig PO4 -(l-x)Li4 S i O4 , L ij S 

i S3 . m^vjy^t^m^b'tfi^mxh^. ^mmim 
mmx^ii. ;Kyx^^y^^->f^ Ymmm-mmi^^ 
-^o^ry-?-. ^^^yTnbF-y^^tf-f nmt^^ih^'^ 
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[ 0 0 4 8 ] Kt. Scm^^lfem#'ffi^:i:"^0E5ao^^46 
(c, ^Ji.{i\ b-yi/V, hy:i:f-/ix:7:5-x:7r-< b 

n-'^'y^I^^ 'vdr-»f y yrS h\ 

y^^y 3-;i'i/r;l'^;l'X-7^;t'. |gEMr>-^-'^A 

;Kyx^l/yi?-y t°a-;l,', 2-^h=5r^ 

x:j?y-/k. byx^l^y-^^x^t^yV-rs h^JTiV^ 

Mt-^^. 1 2-^'^'!^y-4<7)J;-5^r^'^'^>'X— r 
'v^-'f^ y •/ i7 h y T 5 b i: 4 - r)V 

^)V^)VTt-^')y. -;®tttfOHMr5>'. :^-f;l^. HM* 

[0 04 9] ^nXy-^—h LTJi. ^ym^ 

wmm^^htfh. t.fz. 8 0'ciii±m^M»L. s 

K^Ktt*^ A, y T fc° y j; ti^"/^ /t y y 
^rfi7):t^7 ^ y^^'^}-^-hh\^\tii'y:mmi:Kf^-^ 
h^<hfLfzly~Y'¥^mWm\~^i^iXh. -fe^N^L--^- 

•g>tEBI*^fflV-»A,iX, Mi-{f, 0. 0 1 — 1 O^im^^i'fflV^ 
[00 50] fl:ffivgftKtOS«#:t LTii. ffifiJcSilfc 

nx'%,i.\^. mut. wmz\t. MfAhL-x7.'fy\^:x 



J&iffl V ^ ^>tl.S . ff ^{i 1 — 500//mO{. CO^^ffl 
(.^^>fLi.3&«, *FiL<{i5~40//mTJ;0*fiL<{i 

8~3 OumXh^. 

[00 5 1 ] ^wMi:zts\,-^rAEmmm'^nmmmcr>-^ 

^» ^^rs£i: fryM-xa-;l's£. ^■^l-i^hn- 

7V— bi£. -^-f^^S. x^xb;i^— >>'3 yffi. 

m. 0. i — ioornXj^trntLiK.. zcom. -^mco 
mm.^&. ^mmz^ij^x±im^-f}mim&^^z 

fpit. mMco±^^izj:>omiib^tihti\ f^mc^mmm 

(^mMt h' 9 IkCOmm^tifz^MT 10~500//m 
*^iFliL< . J: 'OtJt L<«i:5 0 — 3 OO^umf S^.^, 

[00 52] i^- b«o$g^iX{iM7ic:^ah LTJi. -m. 
^zmm^ixx^^^y^mimm-th ztti-x^^. mz. 
mm.. mm. mmm. m^Rv^immm 

h V ^m^-^h-^xm^^h ; t mi-t t 

8 0 — 3 5 0°CcO|eH>?)W4 L< , 10 0 — 250 
°C«4EBl>?)i|ff^ tV^. #7i<»(ifl:M^#:r 2 O O O P P 

tL-etL5 0 0 p p mUlTiZ-t^ Z ht^^^ ^ )V'^<^^X 

»tLv\ iy-hcoy°vxmtLX\,i. ^y'vxm^ 
tivyy~yvy.mmmzm-t.L\^. y°vxmi.o. 2 

;^31S{i 0 . 1 — 50 m/^tm t L I \ 7° 

\i, m:^&--2oo^ciimtL\^. iEmi—viiZ-m-hn. 

ffix-btOtlOit^Ji, 0. 9—1. itmt.L<. 
1. 0-1. 0 5 3&S!|ftc*T4LV^, iEffivS!fel«^:ftffiW 

[00 53] M-^lfilv'-bh-fe^N'^-^'-Sr^tTfiia 

fill, m.m^^'^^tixK-^^m^co^^m'f--&m^-:>nx 
I y - i; o-t:aiT*^^f ra-r -1 b t^x 
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O3 , LiHCOg , Na. C O3 , NaHCOg , C 
aCOg , MgCOg ^^i:cr,mm.'&mt)^hlif(>flh. & 

[0054] *^Bj«o^^*-iJ:«vfi«offl^tc{±. mi>zm 

— y-b^N°yay. any— hy\°yrjy. 
yrj>-'<.>'A^J^^°y ^^"/h (^^°— Ah »/T) 

A>^x^, set:, ^mwmm. ■^■^mtLxmv^h^tti^ 

[0 0 5 5] :^^m<^tft LiM-^^U. ±ti(r,it^M 

ixfz^Wttmt LX. mitm ( L i C o VO4 . S n O 
2 . SnO. SiO. GeOg , GeO. SnSi 

Sill A 1 0. 1 B()_ 2 P0.3 O3. 2 ) ^ 

WYM (TiS2 . SnSa. SnS. GeSj . Ge 



S nGe 
S n S i 



0. 1 
0.5 



B 



Ge 



0. 5 



0. 1 



K 



0. 1 



A 1 



0. 2 



Wi&i'^'KbLX . Li, C0O2 . Li, N i O2 , L 



MnO; 



L i 



O4 (. 



:T'x = o. 0 5 



[go 
Bo 



SnSio e A 1 q. 1 Bo_ 1 Pq i 
SnSic.e A. 1 o_ 1 Bo. 1 Pq.i 



B ao 
C aQ 



-1.2) t)^hm>itL^{^-^j:< t i,i m<r>i\L-^m^^ 

MmmiXr-yV'7.m-fi^T/l-^~^M.ii^i^^¥i^tiX^^ 
^-yb, iy~h. yXy'x'd'mm^LXX-^h. 

[00 56] jEmmmhh^Ammtint t i>^zm^-^ 
^-^mui. m=HmmtLxr-^i-i^yy^-/^'. m 

IS^ fcommUm^rWt-^LX t J; v \ 'J{±^ u y y 
^tt— U^>. .-KU y/l':t^:r.^]^y^tC0^y 'y^IKi 

tfc. mmmtLx. x^^>'^-4^-^—h. §/^> 

xx^;HL^l)^^ffl^^i:. ^nnmt LX . L i P F 
6 Sr-^^. LIBF4 . LiCFg SO3 ^t' 

iOU^'>AJg^?I-^LTfflv^l.>Ihy&W*Lv\ 

x^l/>c^-^ai/i{i:^ix/i,Offl-^-ltj5W4 mm 
[0057] 

immm] iixr^zmi^m^hif. :^wM^^^^zmL< 

mi^zm&^ti^ toxii^v^ 
[0058] -^^m- 1 

—m^me . 7 g . en u ymm 10. 3 g , hm^c^ 
MS 1 . 7 g . mMA vyj^o. 7 g , mit'?y^-i^'y 

AO. 4 g . ~K'fl:y;k-7-'^A 1 . 0 g Srfgs^iTe-^ 
T^PS-^M^^ofartzA^X, T;kr?>»HMTl 5°C 

/3i-T- 1 0 0 0 'C S T-#ia t . 1 2 0 0 'C T- 1 2 B#ra1 

ffiOtfitT. SnGeo.i B0.5 P0.5 Alo.44Mg 
0.1 Ko.i 03.36$r#fc« :Lix^-J3,yh^)VX'fm 
t . ¥%s&@4 . 5 mom*^f#;^v! ( -fb-^fti 1 - 

1 ) . 

[0059] 2 

mmi,z^fL^ti'{\L^»mA<nmmt:m-^. mm. fm 

. 1 Ko.i O3.91 ('fL^^52-l ) 

. 1 Po. 1 Mgo. 1 O2. 95 

('fl:-^!fS!l2-2) 
.2 O2.95 (it^'i^2-3) 
.2 02.95 {it^2-4) 
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■fb-^1-1, 2-l~2-4{i:CuKa^S:fflV»/iX 

[0060] mmm- 1 

CCH,)3CCH2C(CH3)2 - 
[0062] Pm^HJti 1 OfiM%. T-fe^L-y 

;l^;fC=3ri^;'<f-;P-fe;l'n-X0. 6 8*4%. SS2/xm 
C0«-r;P5-^5 0S*%. Sf53//mC0i^Vl^a-T3 
2fi»%. -^HSttMi: LT^B*^ ^=5fM Mega 
fac. F-120 (ffipi,i& ) 0. 0 2a*%fc J;tX^ 
ffi^Stt^JAO. 3SM%On;i, ^K^mt LTiMML 



LT . L i C o O2 2: 9 3fiM%. il^t^^ajti 1 fi* 

^U;Hg^h'J'>AlfiM%^Jai, 7j<^^f^|si; LTM 
MtiEffix^y li:nfc. ^OiEffiX^'J 1^ 

u-^mmw^-^Ts 1 0 g/m2 xh-ofz. 2 1 ox< 
mco^^^iEffi^- b - 1 o ±iamffi^- b - 1 *3 

5 0°C<7)|£^SSm4''C-2 3 0°C2B#Pa1IM7j<|g^iL 
fz. /P§4 0//mT-tl5 4. 5 mmton— ;M^CO U f-^ 
A?iSr4mmS§ t-KirU, 54. 5 mm X 4 mm X 4 
0;LimOMffi^OU^'>A#«rS 98%) 

A 

1 1 0 0§W% 

2 10 0 

3 10 0 

4 10 0 

5 5 0 
»ffiW*4S:^^^t,-^f^2- 1 , 2-2, 2-3, 2-4 

t t/iJi^^'MiJtK^J- A i: Lxttm^i- b-e ^ 



yi^^m^hLXWmLX. mffix^u — i^fm 

[0061] ^HSttMA 

[-fbi ] 

^>- fOCH»CH2)«S03Na 

^f^O, ^#1^54. 5mmfSC7)±iSMffii^— b- lO 
WHt: 7 m mtoPBlPBS: -T-ff L-ottTlA 0 ft 

(Dmmmm^.- 5 0 'c<Dm»&mxh -yfz. m 3 
-r=t 3 tc, iMTKifeMi^p^^jEffii^- h 5 , m^?Ltt*^ 'J T 

u\^vyy <)VJ>.izf^V—'^—A {■^}V:^'~Y2AQ 
0) , M*K*i}ff^ft®v'-h3i3j;V-tyN°^-^'-4 

[0063] z(7^mmw^%m^Tim.uh , -■y^^/p 

,x .y ^ ^tt L/i«^ScO*JSRMM«?fi& 2 tJRJft Lfz . 
1 y b^l^STtDL i PFeiiL i BFiSr^^O. 9, 

0. imo mmtfi:i^^\yy^—¥^^^~h. -r 

>VA-Tr^A^~V(r)2 : 2 : 4 : 2 ^a^rt-^^l^^^i^^r-Sm 
iEffii^- h 5 i: 2 (dMffi^— h 3 i; ?j t*^ U 

- Y^Ti^z i.mm,Lfz.m3.mA {znmmmmm 

m^^Ltz. mAX'7\±m^MW:^-< •y'i'. 10 

mWmAZ2A^mU.^Lfz<. -eOflO. 6mA/cm2 
comS[T-3. 2Yt.X^mh2. 8 VtT"COjfe^$r 5 0 

^iOjlL/t^ -f-c^SiS. 2Vom^T-5 0''CT-l 4Bra 
J^—-Jy^'Lfz, -ecOftO. 6mA/cm2 O^IT 

4. 2v^x^mLfz. mm:^'x'&^^imco^i'^^ytt 

C0«(: LT JtKM- A b ^yyjV - 1 - 5 Sr t , 

=5rt 

1 y -y b/I^/m^ 
1 0 
10 0 
10 0 0 

'&m)^5Qmm.%) i o o 
^htz. n.Wtini^^\t-i;'m2-i. 2-2, 2- 

3 , 2 - 4 tcL;^cJili'Mi-9-:^r/ix- sbnmt^zLX^y 
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[0064] -tf^-r/t^- 1 — 9, i:tK<?iJA~ES:^tL-f 

2. 2%, 2. 7%, 2. 6%, 2. 6%, 2. 5%. 

2. 6%, 2. 7%T-^,-:>7to ^7tJ:bKf?IJ-A~EJi:\,-> 

^tth 3 0%\:i±xhr,tz. :^9^m<^)-^yyf\^- 1 ~9 
{iJtig^J- A~E t:ifc^Mg&«j±<^ffiT3&i/h§ <Mji# 

[00 6 5] ^Sfi^J- 2 
MMM 1 iO-^-^-ryP 1 — 9 t irb^J A— E ^ O. 6mA 
/cm^ <7)mgSt-4. lVS-C^«t. 1. BmA/c 
m2 C0m?lKT-2. 8V4-CML^«*fMLfc 
-1. mAh) „ |sliat3E:mL6. 5mA/cm2 (7)«: 
^3K-e2. 8Vi-CSfc«:LW*-2 (mAh) Sr#:t« W 
*- 1 /^i- 2 OJt*{4^?->^r;l'- 1 ~9 {±. 8 9 
%. 90%, 91%, 91%, 91%, 91%, 91 
%, 9 1%, 9 1%T$}'yfz. SJtibKMA— ETii^ 
^85%, 85%, 84%, 85%, 84%Th-ot:. 

^^mmv-yyvv i - 9 tiirb^MA— e t:jt^,r eoib* 
[0066] mmm- 3 

^M^J- 1 o-tf >r;l^- 1 ~ 9 i: , JtK^JA-E Sr^ 1 

Offlf^-Mt, 0. 4mA/cm2 Ofl:vjft(:T , 4. 2V 

ST-jfemL, 5^1 ^Mumkcomsmm 

9{4, #^0. 11, 0. 12, 0. 10, 0. 12, 

0. 11, 0. 10, 0. 11, 0. 10, 0. IIV 
Th-otz, tJtib^M-A— E{4#^0. 3 2, 0. 3 

3, 0. 37, 0. 32, 0. 35 VT$)-ofc. ^^BJ! 

co-tfyr/k- 1 — 9 ititM - a~e tcJt<PI&«ffito 
[0 0 6 7] ^M^J-4 

iitT-l 0/10/1 0/2 0/2 0/2 0/5/5 h 
[0 0 68] 



[ m 1 ] la 1 (SMS^- h c^^ft^'hJigp^cT) u f--^ Arsi* 

[[112] 1112 a, 2b, 2 dfS^-^mffii^-b-n-fJ'M^^ 
132 bOMHia'CS.^o 

[114] ia4{4R®M«tecOSiJcO»,«t^t- tiO-e, # 
[W^c^i^BH] 

1 ^' y T n b° y^;^-^ ^ -/ b 

2 ms^ii^^«to-&mffife («M&) 

3 

5 lEffi/— h 

6 ^^7j<«||?a 

7 «»SigBrX-f >y^ (7a 7 b m~ 

WjI*) 

8a;efXft§?L 
9 PTC«-f 

I 0 

I I ^wm.\if 

12 iEffiU-K^7' 
13 

14 jsLwmm. 
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[mi] CI1I2] 




